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doi:10.1016/j.jds.2012.03.019Abstract This clinical report describes a long-term prosthetic solution for a patient who had
undergone mandibular reconstruction with a fibular graft, leaving only two right molars. The
only retention device for the removable prosthesis design included a telescoping system with
an O-ring application, but without fibula graft involvement. This prosthesis design was moti-
vated by the altered bony and muscular architecture resulting in an increased maxillomandib-
ular space and thick soft tissue in the denture-bearing area. This case demonstrates that
appropriate denture design, consistent recall maintenance, and oral hygiene motivation
minimized periodontal destruction and maximized prosthetic use for the patient despite the
unfavorable loading conditions.
Copyright ª 2012, Association for Dental Sciences of the Republic of China. Published by
Elsevier Taiwan LLC. All rights reserved.Introduction
Occlusal trauma and unfavorable loading conditions are
potentially damaging to periodontal health.1 Periodontal
breakdown is most evident in abutment teeth that supportof Dentistry, National Yang-
ction 2, Taipei 112, Taiwan.
(M.-L. Hsu).
iation for Dental Sciences of the Revarious types of partial prostheses.2 Many clinical studies
have recommended appropriate prosthesis designs and
long-term recall and maintenance to prevent periodontal
breakdown.2 Patients who underwent microvascular
surgical techniques to restore mandibular bony and soft
tissue defects with a fibula-osteosepto-cutaneous flap had
predictable restorative surgical results.3 However, the
limited height and width of fibular transplants often create
a challenge for prosthetic rehabilitation, due to the pres-
ence of thick soft tissues and an increased interarch space.
Furthermore, preservation of periodontal health aroundpublic of China. Published by Elsevier Taiwan LLC. All rights reserved.
Figure 1 Panoramic radiograph before oral rehabilitation
treatment.
204 M.-L. Hsu et alnatural abutment teeth is also very difficult, as the distal
extension of the removable prosthesis can become longer
and thicker, both horizontally and vertically. This soft
denture-bearing area can provide minimal mucosal support,
induce excessive force, and exaggerate unfavorable loading
conditions promoting the periodontal destruction of these
teeth and affecting their prognosis.4,5 The average height
of the fibula at the midline was reported to be about
13 mm. Therefore, the soft tissue attached to a fibular graft
should fill in the lost or empty space, which is more than
15 mm in height.6 The denture-bearing area mostly consists
of thick soft tissue which consequently minimizes the
tissue-bearing effect and reduces overall denture stability.
There are numerous articles related to the success of
implant-supported mandibular resection prostheses in
patients who underwent fibular free-flap surgery.6e17 The
results are encouraging with a reported 92% implant
survival rate of the fibula during a 9-year study period.3
However, there are few reports regarding rehabilitation
techniques without the use of implants as a retentive
mechanism which show predictable long-term results. In
2006, Garrett and associates noted that there was
a substantial percentage of patients who were reluctant to
accept implant placement after mandibular resection and
fibular free-flap surgery. Therefore, reliable minimally
invasive oral rehabilitation techniques should be consid-
ered for such patients. This report describes a 15-year
long-term prosthetic result in a patient who had fibula-
osteosepto-cutaneous flap surgery, whose oral rehabilita-
tion consisted of an overdenture and abutments with anFigure 2 (A) Intraoral mirror prior to compression of the dentur
bearing area showing alveolar ridge loss replaced by thick soft tissO-ring and telescopic crowns that maintained both chewing
function and aesthetics without disturbing the periodontal
supporting bone.
Case report
A 52-year-old nonsmoking male had suffered from a multi-
cystic ameloblastoma in the mandibular arch 15 years ago.
The ameloblastoma extended across the midline. He was
referred to Chang Gung Memorial Hospital, Taipei, Taiwan,
for treatment in 1993. Mandible resection from the right
second premolar to the left retromolar area was performed
by the maxillofacial surgical department. A microsurgical
fibula-osteosepto-cutaneous flap was created immediately
after the resection to reconstruct the mandibular defect,
a reconstruction plate was inserted, and the inferior alve-
olar nerve was repaired bilaterally by a plastic surgeon in
April 1993.
The patient’s chief complaint was the need for
a permanent reconstruction to restore his oral function in
the edentulous mandibular area (Fig. 1). He sought pros-
thodontic treatment in June 1993. On examination, the
edentulous area was composed mainly of soft tissue with
minimal bony support due to transfer or movement of the
fibula-osteosepto-cutaneous flap (Fig. 2A and 2B). In late
July, a hybrid prosthesis was made with two double crowns
on the remaining dentitiond i.e., the right first and second
mandibular molars. Inner crowns were made of gold metal
castings and cemented to the two remaining teeth, with 1-
mm supragingival margins. O-rings were designed on
each inner crown, but only the first right mandibular molar
O-ring was utilized due to excessive retention when both
were used (Fig. 3). The outer crowns of the telescopic
system were made as a single entity with a titanium base as
a one-piece casting of the removable prosthesis. The
removable portion of the prosthesis had an acrylic base
combined with porcelain teeth (Candyloform, Candulor AG,
Wangen, Switzerland). The O-ring was replaced every day
by the patient. After the initial construction of this over-
denture, the patient could consume a soft diet. However,
the patient requested greater stability in his denture
especially during mastication.
In June 1994, under local anesthesia (Xylestesin-S, 3M
ESPE AG, Seefeld, Germany), an implant (Integral, Calcitek,
Carlsbad, CA, USA), 3.25 mm in diameter and 8 mm long, wase-bearing area; (B) Intraoral mirror compressing the denture-
ue.
Figure 3 O-ring placed on the first right mandibular molar
inner crown (12th-year follow-up review photograph).
Figure 5 Occlusal view of the final prosthesis.
Prosthetic design for mandibular reconstruction 205inserted in the left mandible posterior retromolar area. A
second-stage implant operation was performed in March
1995. An O-ring attachment with a 5-mm gingival cuff was
attached to the implant fixture (Fig. 4). A new denture with
a metal housing was constructed in the distal portion of the
denture as the matrix but without a rubber O-ring in the
metal housing (Fig. 5). The only purpose of this device was to
stabilize the prosthesis, with no intended retention mecha-
nism. A pontic was constructed between the first right
mandibularmolar and the denture portion in order to prevent
food debris impaction between the denture and crowned
teeth. After prosthetic loading, the implant appeared clini-
cally and radiologically normal, and the patient reported
a significant improvement in denture stability, chewing
function, and soft-tissue profile (Figs. 6e8).
Three-month recall appointments were continued regu-
larly for 15 years. Occlusal adjustments were made during
these review appointments with 19-mm articulating paper
(Arti-Tec, Laboratory Test Film, Bausch Articulating Papers,
Nashua, NH, USA). In the edentulous area, occlusal contact
was seen with markings of the articulating paper on the
denture, which allowed it to be removed while the patient
was in occlusion. The implant was stable until 2004 when
bone resorption around the fixture occurred; consequently,
grade 3 mobility was detected, and thus the implant was
removed (Table 1). The patient continued to wear thisFigure 4 Panoramic radiograph after implant placement in
the retromolar area. The implant had an O-ring attachment
with a 5-mm gingival cuff (8th-year follow-up review).prosthesis and was able to disengage the telescopic resto-
ration with ease while maintaining sound oral hygiene
around the area. The patient adapted smoothly after
removal of the implant. He continued to wear his original
but altered removable prosthesis and function adequately
with it. The patient’s muscular function had adapted to the
prosthesis; hence, the variable chewing motions and habits
were not reduced by loss of the implant fixture. Minimal
bone loss was detected in the remaining two molars after
15 years, with probing depths ranging from 1 to 2 mm
buccally, lingually, mesially, and distally, and overall
gingival recessions of 3 mm in the first molar and 2 mm in
the second molar (Fig. 9).Discussion
This case report involved a large surgical reconstruction of
the mandible with substantial loss of mucosal and bony
support even after an autogenous fibular graft procedure.
The aim of the design of this prosthesis was to preserve the
remaining mandibular structures without compromising the
fibular graft. The design objectives included the prosthesis
providing as even a distribution of the functional forces to
the supporting structures as possible, while maximizingFigure 6 Intraoral occlusal view of completed treatment with
prosthesis inserted (12th-year follow-up review photograph).
Figure 7 Frontal view of patient in occlusion with his natural
upper dentition and lower prosthesis (12th-year follow-up
review photograph).
Table 1 Time table during the 15-year follow-up.
Procedure Year
Mandible resection with fibula bone graft Apr. 1993
Double crowns for 46, 47 1st Deture delivery July. 1993
Implant in left retromolar area June. 1994
2nd Denture delivery Mar. 1995
Implant in left retromolar area failed Aug. 2004
Final follow up for the 2nd denture Oct. 2009
206 M.-L. Hsu et alretention without exceeding the physiological limits of the
abutment teeth.
The main reason for failure of most removable partial
dentures is the loss of abutment teeth due to periodontal
breakdown or caries. Heners and Walther8 reported that
having three or fewer abutment teeth increased the risk of
abutment failure, and that periodontal problems were the
main cause for extraction of these teeth in their study.
Longitudinal studies also indicated that removable partial
prostheses are associated with increased gingivitis, perio-
dontitis, and abutment mobility.9 Zlataric et al10 concluded
that removable of partial prostheses affected the health of
the periodontium, and the design influenced periodontal
health with detrimental effects if the gingival margin is
covered; however, if the prosthesis design is appropriate
and good oral hygiene is maintained, there is reduced risk
of periodontal disease.
The reconstructed defect was located immediately
adjacent to the abutment teeth, which provided little
support with an extremely long distal extension, creating
a large lever arm. Understandably, the patient preferred to
masticate and function on the nonresected side. This would
have resulted in greater denture movement and subjected
the abutment teeth to lateral torque forces that could have
been potentially damaging to the abutment teeth and
periodontal ligaments. Due to the large defect, there wereFigure 8 Twelfth-year follow-up review photographs: (A) intraor
(B) intraoral right lateral view of patient in occlusion (quadrants 1greater rotary movements around the fulcrum line during
mastication, creating a greater mesial tipping effect and
greater vertical and lateral forces to the first molar abut-
ment. Unfavorable forces during occlusal loading could
have accelerated periodontal destruction around the two
remaining teeth. The framework design accommodated the
destructive mechanical effects while protecting the physi-
ological limitations of the natural teeth. Thus, after 15
years of consistent recall, maintenance, and motivation,
the results indicated that even in such a compromised
condition, periodontal destruction of these abutment teeth
was minimized with this appropriate denture design.
The function of telescopic crowns is to connect the
denture to the remaining dentition and act as a retainer for
removable prostheses.18 There are several articles that
describe the advantages and successes of telescopic
systems.19 The tapering walls create a compressive inter-
surface tension effect based on a wedging action. The
average wall taper commonly has a 6 angle to achieve
a retention force of 5e10 N.20 Long-term use of a conven-
tional telescopic prosthesis was reported by Ohkawa
et al,21 who showed diminished retention due to reduced
friction between the primary copings and outer crowns.
Losses of cementation and the facing were the main tech-
nical complications in two separate long-term retrospective
studies. Saito et al5 reported that with large occlusal forces
applied to the abutment teeth of telescope-only-retained
dentures, there was a higher incidence of loss of abut-
ment teeth. However, other studies reported that
telescope-retained dentures had lower denture base
shearing loads after applying occlusal forces to those
dentures, and had less abutment tooth mobility which
inferred more-stable occlusion during function.5,22
Incorporating an O-ring with telescopic retainers allows
occlusal forces to be transmitted in the direction of theal left lateral view of patient in occlusion (quadrants 2 and 3);
and 4).
Figure 9 Periapical film of 46 and 47 taken at the 12-month
follow-up shows minimal bone loss after 15 years of treatment.
Concavity of the 46 distal region was due to the patient’s
vigorous oral hygiene technique with the interdental brush.
Prosthetic design for mandibular reconstruction 207long axis of the abutment teeth, distributes occlusal loads
evenly to the supporting structures, and prevents loosening
of the frictional retention over time.11 This elastomeric ring
provided shock-absorbing effects while the telescopic
copings reduced the clinical crown length and improved the
crown/root ratio of the abutment teeth, thus increasing the
survival of these teeth.
The function of the endosseous implant in this clinical
case was to stabilize the overall denture, and it had no
retention mechanism. The location of the implant fixture
was near the retromolar pad area and was not ideal.
Schultes et al12 and Infante-Cossio et al13 suggested that
the nonresected portion of the mandible is a preferred
area for implantation of fixtures compared to the trans-
plant site. The soft tissues surrounding the implant and the
location are awkward for adequate maintenance of oral
hygiene. Hence, peri-implantitis was a frequent symptom
that persisted during the regular recall visits. The retro-
molar pad area has a limited bone width and height;
hence, the diameter and length of the implant was narrow
and short. Although the conditions faced by this implant
were compromised or were not ideal, it had a 15-year
functional life span. This implant initially provided addi-
tional stability, but with the sudden loss of the implant,
the patient was able to function comfortably in a short
period, as the patient had already adapted to the
prosthesis.Conclusions
This case report demonstrates a safe and predictable
prosthetic result for a patient with a large mandibular
defect using the two remaining molars and an optional
stabilizing implant. Under unfavorable loading conditions,
this treatment did not compromise the fibular transplant,
but instead maintained the periodontal health of the
remaining molar teeth over a period of 15 years. This optionis inexpensive and is also minimally invasive with high
patient acceptance rate.
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